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EPOXIDATION PROCESS OF CARBONYL COMPOUNDS USING SULPHONIUM OR 
SULPHOXONIUM YLIDES AND INTERMEDIATES. 

This invention relates to the preparati n of epoxides from carbonyl 
conpounds using either- trimethylsulphonium hydrogen sulphate and/or 
bisCtrimethylsulphonium) sulphate or trims thylsulphoxonlum hydrogen 
sulphate and/or bis(trimethylsulphoxonium) sulphate. It also relates to 
trimethylsulphonium hydrogen sulphate, trimethylsulphoxonium hydrogen 
sulphate and bis( trimethylsulphoxonium) sulphate, which are novel 
compounds, and to processes for their preparation. The invention further 
relates to processes for preparation of sulphonium yiide, (CH3)2S*-"CH2 and 
sulphoxonium yllde, (CH3)2S*(0)-"ce2 using these intermediates and a 
process for the preparation of fungicides and insecticides using these 
intermediates. 

It is veil known to prepare epoxides from carbonyl compounds using 
sulphonium or sulphoxonium salts. In particular, it is known to react 
dimethyl sulphide with dimethyl sulphate in an organic solvent, and then to 
contact the trimethylsulphonium methylsulphate so formed with a carbonyl 
compound in the presence of a strong base to form an epoxide. This 
epoxldation reaction is believed to proceed via the intermediate generation 
of the sulphonium ylide, (CH3)2S*-"ce2 or sulphoxonium ylide, 
(CH3)2S*(0)-"CB2. A disadvantage of the known process is that organic 
material, in the form of an alkali metal methylsulphate, is present in the 
effluent. As well as being environmentally undesirable, methylating agent 
is lost and this is chemically inefficient. A further disadvantage is that 
dimethyl sulphate is a carcinogen. 

According to the present invention there is provided a process for 
transforming a carbonyl compound into its corresponding epoxide, which 
comprises contacting the carbonyl compound with either trimethylsulphonium 
hydrogen sulphate and/or bis(trimethylsulphoniuffl) sulphate or 
trimethylsulphoxonium hydrogen sulphate and/or bis( trimethylsulphoxonium) 
sulphate, in the presence of a base. 

The compounds, trimethylsulphonium hydrogen sulphate having the 
formula: (082)38*. HSO^", trimethylsulphoxonium hydrogen sulphate having the 
formula: (013)38(0). HSO^^, and bis( trimethylsulphoxonium) sulphate having 
the formula: (((^3)38(0). )2S0^, are novel and form another aspect of the 
present invent! n. 

The comp und, trimethylsulphonium hydr gen sulphate, is a novel 
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cofflp und. Alth ugh it is menti ned name in Czechoslovakian Patent No 
254, 032 r n neth d r reference is given £ r its preparati n. 

Theref re* acc rding to yet another aspect £ the present invent i n, 
there is provided a process for preparing trimethylsulphoniuni hydrogen 
sulphate vbich conq^rises reacting together dimethylsulphide, methanol and 
sulphuric acid at a temperature of from -20^C to +100^0 (in a sealed 
system) or from •20"C to +40*C (at atmospheric presstire). 

Suitably, from 1 to 10 moles of dimetfaylsulphide, normally about 2 
moles, and from 1 to 10 moles of sulphuric acid, normally from 1 to 2 
moles, are used for each mole of methanol. The dimethyl sulphide, before 
it is consumed in the reaction, and any excess used will act as a solvent. 
Excess sulphuric acid vill require to be neutralised at the epoxidation 
stage by the addition of extra base. 

In a typical preparation, the methanol is added slovly, for example 
dropvise, to a molar excess of dimethyl sulphide, for instance, 2 moles of 
dimethyl sulphide for each mole of methanol used in the reaction, at a 
temperature preferably belov 25®C, vhen the reaction is carried out at 
atmospheric pressure. Concentrated sulphuric acid such as commercially 
available 9SX sulphuric acid solution, may then be added gradually to the 
stirred mixture maintaining the temperature belov 25 ^C. The time taken for 
the reaction vill depend inter alia on its scale. V^iere half a mole of 
methanol (i.e. 16g) is used, the methanol addition is completed typically 
in about ten minutes, and the sulphuric acid addition in about tventy 
minutes. Alternatively, the methanol may be added to a mixture of the 
sulphuric acid and dimethyl sulphide. The reaction mixture may be stirred 
for several hours at ambient temperature before use. 

In an alternative method of preparation, ^ich the invention also 
provides, trimethylsulphonium hydrogen sulphate is prepared by a process 
vhich comprises reacting together dimethyl sulphide, trimethylsulphonium 
methyl sulphate and sulphuric acid at temperature of from -20°C to +100*'C 
(in a sealed system) or from -20®C to +40''C (at atmospheric pressure). 

This reaction is conveniently carried out by adding a molar excess of 
dimethyl sulphide, for example, 2 moles of dimethyl sulphide for each mole 
of trimethylsulphonium methyl sulphate used in the reaction, to an aqueous 
solution of trimethylsulphonium methyl sulphate and then adding gradually 
t the mixture about 2 moles f concentrated sulphuric acid, such as 9BX 
sulphuric acid. The reaction mixture is then heated to about 40^C, when 
the reaction is carried ut at atm spheric pressure, and stirred for 
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several hours until reaction is c aplete. Trimetfajrlsulph nium m thyl 
sulphate is a known c apound and may be prepared by the reacti n of 
dimethyl sulphide and dimethyl sulphate. 

In an ther method f preparation, trimethylsulphonium hydrogen 
sulphate is prepared by a process which comprises reacting together a 
trimethylsulphonium halide, sulphuric acid and hydrogen peroxide at a 
temperature of from 0*C to lOO^C. 

Trimethylsulphoxonium hydrogen sulphate can also be prepared using 
this process therefore, according to a further aspect of the present 
invention there is provided a process for preparing trimethylsulphoxonium 
hydrogen sulphate which comprises reacting together trimethylsulphoxonium 
halide, sulphuric acid and hydrogen peroxide at a temperature of from O^C 
to lOO'C. 

This reaction is conveniently carried out by adding, with stirring, an 
aqueous mixture of about one mole of concentrated sulphuric acid, such as 
98X sulphuric acid, and about a half mole of hydrogen peroxide, such as 305: 
hydrogen peroxide, to one mole of, for example, trimethylsulphonium iodide, 
in the presence of an inert, water immiscible, iodine-extracting solvent, 
such as carbon tetrachloride, in this case to remove iodine produced during 
the reaction. If using trimethylsulphonium chloride, the liberated 
chlorine can be removed using a sodium hydroxide scrubber, suitably with an 
inert gas flow. If using the bromide, cither a bromine-extracting solvent 
or scrubber can be used. The trimethylsulphonium hydrogen sulphate so 
formed can be isolated from the aqueous phase by evaporation after the 
unreac ted peroxide has been destroyed by the addition of, for example, 
palladium on carbon. The trimethylsulphonium halide in this preparation 
can be replaced by trimethylsulphoxonium halide for the preparation of 
trimethylsulphoxonium hydrogen sulphate. 

Trimethylsulphonium and trimethylsulphoxonium halides are readily 
prepared using processes known in the art, for example, Organic Chemistry 
of Sulfur, pages 474-475, edited by S. Oae, 1977; Kuhn and Trischmann, 
Annales 611, page 117, (1958). 

The invention further includes the products obtained by the processes 
of the invention. 

In a further aspect there is provided a process for preparing 
sulph nium ylide (CH3)2S'*'.'CH2 using trimethylsulphonium hydr gen sulphate 
which comprises either (a) reacting together dimethyl sulphide, methanol 
and sulphuric acid at a temperature of from -20*C t: +100**C (in a sealed 
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system) r from -20'C t +40"C (at atmospheric pressure); or (b) reacting 
t gether dimethyl sulphide, trimethylsulphonium methyl sulphate and 
sulphuric add at a temperature f from -20*C t +100*C (in a sealed 
system) or from -20*C to +40«C (at atmospheric pressure)? or (c) reacting 
together a trimethylsulphonium halide, sulphuric acid and hydrogen peroxide 
at a temperature of from 0*C to 100"C; and basification of the trimethyl- 
sulphonium hydrogen sulphate formed. 

let further there is provided a process for preparing sulphoxonium 
ylide (Ca2)2S^(0)-"CH2 using trimethylsulphoxonium hydrogen sulphate which 
comprises reacting together a trimethylsulphoxonium halide, sulphuric acid 
and hydrogen peroxide at. a temperature of from 0«C to lOO^C and 
basification of the trimethylsulphoxonium hydrogen sulphate formed. 

The bis (trimethylsulphonium) sulphate, irtiich may also be used in the 
epoxidation process t either alone or in combination vith 
trimethylsulphonium hydrogen sulphate is a known ccmpoimd and may be 
prepared as described in Z.Kristallog. , 147(3-4), 329-25. It is not, 
however, known that it can be used for the preparation of epoxides. 

Both the bis{ trimethylsulphoxonium) sulphate, which may be used in the 
epoxidation process either alone or in combination with trimethyl- 
sulphoxonium hydrogen sulphate, and the bis (trimethylsulphonium) sulphate, 
^ch may be used in the epoxidation process either alone or in combination 
with trimethylsulphonium hydrogen sulphate, may occur as impurities during 
preparation of their respective mono salts. 

In the epoxidation process, the carbonyl compound is conveniently 
added with an organic solvent, for example, toluene, acetonitrile, 
dichlorome thane, polyetlylene glycol, methanol, 1,4-dioxane, cydohexane, 
n-propanol, n-propanol/ toluene, diethylene glycol dimethyl ether (diglyme) 
or t-butanol, to a solution of trimethylsulphonium hydrogen sulphate, 
freshly prepared as described above, and the base added gradually while 
maintaining the temperature between +10*C and +100''C, preferably at about 
40'C. The base is suitably a strong base, for example, an alkali metal 
hydroxide, such as sodium or potassium hydroxide. Potassium hydroxide 
flake is particularly convenient to use. Typically, 1 to 2 moles of 
trimethylsulphonium hydrogen sulphate, preferably 1 to 1.2 moles, are used 
for each mole of carbonyl compound, with typically 1 to 20 moles, 
preferably 1 to 8 m les f base. The progress of reacti n may be monitored 
by analysing samples taken at intervals using chr artitcgraphic methods and 
the reaction continued until adjudged c mplete. 
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The epoxid may be rec vered fr m the reaction mixture by adding vater 
to the mixture, filtering ££ any residual inorganic salts, distilling off 
excess dimethyl sulphide and any solvent, such as dichloromethane, used t 
vash the filtered residues and separating the product as an oil from the 
aqueous layer. 

Trimethylsulphonium hydrogen sulphate can be substituted in the above 
epoxidation reaction by bis( trimethylsulphonium) sulphate or 
trimethylsulphoxoniuffl hydrogen sulphate and/or bisCtrimethylsulphoxonium) 
sulphate using the same or similar reaction conditions. 

The base can be aqueous or non-»aqueous • Aqueous reaction conditions 
are described in Journal of Organic Chemistry 34, No 7, p2133, 1969. 

The reaction can also be carried out using a phase transfer catatyst, 
such as quaternary ammonium salts, for example, benzyl triethyl ammoniuffl 
chloride. Suitable conditions for such react ion.^? are given in Indian 
Patent No. 155768. 

The process for preparing the epoxide is believed to proceed via the 
sulphonium ylide, (CH3)2S*-"CH2, which is formed on basification of the 
trimethylsulphonium hydrogen sulphate, or via the sulphoxonium ylide 
(CH2)2S*(0)-"CH2, which is formed on basification of the trimethyl- 
sulphoxonium hydrogen sulphate. These are the same species formed in known 
processes involving the use of trimethylsulphonium methyl sulphate and 
trimethylsulphoxonium methyl sulphate to prepare epoxides. The invention 
is, therefore, applicable to any carbonyl compound which can be transformed 
into its corresponding epoxide by the sulphonium ylide (CH2)2S*-''CH2 or 
sulphoxonium ylide (CH3)2S*(0)-"CB2- This includes any aldehyde or ketone 
whose transformation to the corresponding epoxide via the sulphonium ylide 
or sulphoxonium ylide is described in the literature. Of particular 
interest are ketones of the formula (I) in which is ^ alkyl, ^ 
haloalkyl, C^^^ cydoalkyl, ^ cycloalkyl(Cj_^) alkyl or optionally 
substituted phenyl; is H, C^^g alkyl, C^^ haloalkyl, C3 g cycloalkyl, 

^3-6 cycloalkyl(C- .)alkyl, optionally substituted phenyl or optionally 

1 2 

substituted benzyl; or R. and R join together to form a ^ cycloalkyl 
ring. 

12 

When R or R is haloalkyl or haloalkoxy, the halogen is preferably 
fluorine, chlorine or bromine. Substituents which may be present in phenyl 
groups include one or more of halogen (especially chlorine and fluorine), 
Cj_^ alkyl (especially methyl and ethyl), haloalkyl (especially 

triflu r methyl), C- , alkoxy (especially methoxy and ethoxy), C- 
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haloalkoxy (especially trifluoromethoagr and dlfluor methoxy), nitro and 
phenoxy. 

Of ffiore particular interest are the compounds £ forotula (I) in which 
is n- or t-butyl, trifluoromethyl or phenyl, and is phenyl or benzyl, 
the phenyl groups and the phenyl moiety of the benzyl group being 
optionally substituted vith fluorine and/or chlorine in the 2- and/or 
4-position of the phenyl ring, or with methoxy or ethoxy in the 4-position 
and optionally fluorine in the 3- and 5-position of the phenyl ring. 
Specific examples of ketones which are of particular interest are 
l-(2,4-dichlorophenyl)-n-pentan-l-one, benzaldehyde, benzophenone, 
4-ph6nyl*2*butanone, 3-methyl-2-butanone, p-ethoxytrifluoro-acetophenone, 
p-metho3^trifluoro-acetophenone, 3,5-difluoro-4-ethoxytrifluoro- 
acetophenone, 2,4'-difluorobenzophenone, and l-(2-chlorophenyl)-3,3- 
dimethylbutan-2-one. 

Such ketones are transformed into epoxides of the formula (II) in 
which R^ and R^ have the meanings given above. 

In a further aspect, the invention provides a process for transforming 
an aldehyde or ketone into its corresponding epoxide, which comprises 
either: 

(a) reacting together dimethyl sulphide, methanol and concentrated 
sulphuric acid at a temperature of from -20*C to +100®C (in sealed 
system) or -20*C to +40"C (at atmospheric pressure), or 

(b) reacting together dimethyl sulphide, trimethylsulphonium methyl 
sulphate and concentrated sulphuric acid at a temperature of from 
-20«C to +100®C (in sealed system) or -20®C to +40*C (at atmospheric 
pressure); or 

(c) reacting together a trimethylsulphonium halide, sulphuric acid and 
hydrogen peroxide at a tesperature of from O^C to lOO^C; or 

(d) reacting together a trimethylsulphoxonium halide, sulphuric acid and 
hydrogen peroxide at a temperature of from 0**C to lOO^C; and 

contacting the aldehyde or ketone with the product obtained from step (a), 
(b), (c) or (d) in the presence of a base. 

The epoxides obtained by the invention may be useful products in their 
own right or may be used as intermediates for further processing. For 
example, the epoxides of formula (II), defined above, may be used to 
prepare fungicidal comp unds of formula (III) in which R^ and R^ have the 
meanings given ab ve, by reacting the epoxides with 1,2,4-triazole in the 
presenc f a base, such as potassium carbonate. 
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Thus in a further aspect of the invention there is provided a process 
f r preparing a eo0p und f formula (IH) wherein is ^ alkyl, C^_^ 
hal alkyl, Cj ^ cyd alkyl, C3_g cycloallqrl(Cj_^)allqrl r pti nally 
substituted phenyl; is H, C^ ^ alkyl, Cj_^ haloalkyl, Cj g cydoalkyl, 
S-6 <^ycloal'vl(C2_4)allQrl, optionally substituted phenyl or optionally 
substituted benzyl; or and R^ join together to form a Cg ^ cydoalkyl 
ring; which comprises the isteps of (i) either : 
(a) reacting together dimethyl sulphide, methanol and concentrated 
sulphuric acid at a temperature of from -20»C to +100»C (in a sealed 
system) or from -20«C to +40»C (at atmospheric pressure), or (b) reacting 
together dimethyl sulphide, trimethyl-sulphonium methyl sulphate and 
concentrated sdphuric acid at a temperature of from -20*C to +100«C (in a 
sealed system) or from -20"C to +40"C (at atmospheric pressure); or 
(c) reacting together a trimethylsdphonium halide, sulphuric acid and 
hydrogen peroxide at a temperature of from 0"C to lOO'C; or (d) reacting 
together a trimethylsulphoxonium halide, sulphuric acid and hydrogen 
peroxide at a temperature of from 0»C to 100"C; and (ii) transforming a 
compound of formula (I) wherein R^ and R^ have the meanings given above, 
into its corresponding epoxide by contacting the compound of formula (I) 
with the product obtained from step (i) (a), (b), (c) or (d) in the 
presence of a base; and (ili) reacting the epoxide formed in step (ii) with 
a l,2,4>triazole in the presence of a base. 

Specific examples of fungicides of formula (III) of interest are 
l-( 2-f luorophenyl)-l-(4-f luoropheayl)-l-H-l , 2 , 4-triazole-l-ethanol , 
l-n-butyl-l-(2,4-dlchlorophenyl)-ie-l,2,4-triazole-l-ethanol and those 
compounds disclosed in EP 157S6-A. 

The process for the preparation of the epoxide formula (II) is also 
useful for the preparation of insecticides such as those disclosed in 
GB 2178739. Particular compounds of interest for transformation to the 
epoxide are those of formula (I) where R^ is Cj_^ haloalkyl and R^ is 
optionally substituted phenyl. The halogen is preferably fluorine or 
chlorine, and substituents which may be present in the phenyl group include 
one or more of halogen (especially chlorine, bromine or fluorine), C^^ ^ 
alkyl (especially methyl and ethyl), C^_^ haloalkyl (especially 
trifluoromethyl), C^_^ alkoxy (especially methoxy and ethoxy), ^ 
haloalk xy (especially triflu romethoxy and dif luoromethoxy) , nitro and 
phen xy. 

Of more particular interest are the compounds of formula (I) in which 
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is triflu rosetl^l and is phenyl optionally substituted vith methoxy 
r ethoxy in the 4-po8iti n and optl nally flu rine in the 3- and 
5-positi n of the phenyl ring. Specific examples f ketones which are of 
particular interest are p-ethoxytrifluoro-acetophenone, p-methoxytrifluoro 
-acetophenone, 3,5-difluoro-4-ethoxytrifluoro-acetophenone. 

The invention is illustrated by the following Exanples in which 
percentages are by weight and the following abbreviations are used: 
GC m gas chronatogr^hy; NHR - nuclear magnetic resonance; s » singlet; 
m m multiplet; g « granrcs; ml = millilitres; THF » tetrahydrofuran; 
MeOH « methanol; CDCI3 » deuterochloroform; DSS « 2,2-dimethyl-2- 
-silapentane-5-sulphonate; NMR data are selective. Chemical shifts (8) are 
measured in parts per million from TMS or DSS, and CDCI3 or fully 
deuterated OHSO were used as solvents. 

KX&HPLE 1 

Preparation of trimethylsulphonlum hydrogen sulphate . 

Trimethylsulphonium iodide (9-8g, 0*0A8 moles) was dissolved in water 
(50ml). Sulphuric acid (4.8g at 98Z, 0.048 moles) and hydrogen peroxide 
(2.72g at 30Xf 0.024 moles) were each diluted to 10ml with water and added 
to the stirred trimethylsulphonium iodide solution. Carbon tetrachloride 
(150ml) was added to extract the iodine that was produced and the mixture 
was stirred for 6 hours. The layers were separated. To the aqueous layer 
was added carbon tetrachloride (150ml) and this was stirred overnight. The 
layers were separated and the aqueous layer was extracted with aliquots of 
carbon tetrachloride (20ml) until no further pink colouration was visible. 
Palladium on carbon (3Z, 0.25g) was added to the aqueous solution to 
destroy any unreacted peroxide. The solution was filtered after 60 
minutes, and washed with ether (2 x 20ml). The water was removed under 
reduced pressure to produce an oily residue which was dried under vacuum at 
78®C. The oil was dissolved in hot ethanol and cooled in an acetone/solid 
carbon dioxide' bath to produce a white solid. The solid was filtered 
maintaining the temperature belft>w O'C and dried under reduced pressure at 
78«C to yield a very deliquescent residue (2.7g, 322 yield of theory). 
This material was dissolved in hot ethanol and allowed to cool slowly in an 
acetone/solid carbon dioxide bath to produce a waxy solid. The solid was 
filtered maintaining the temperature belov 0*C and dried under reduced 
pressure at 80*C to yield a very deliquescent solid. Melting point 
20-21»C; CjHjqSjO^ (174.2): calculated C 20.7, H 5.8, S 36.8; found C 20.7, 
H 5.9, S 36.6. NMR (DMSO^g/TMS): S 2.91(s, 9H, CH3-S); 7.4-7.6(s, IH, 
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HSO^). pH m 1.8^1.9 (HSO^"). 

EXAMPLE 2 

Preparati n of trlmethylsiilph nium hydr gen sulphate 
Sulphuric acid (23. 7g at 0.237 m les) vas added dropvise over 60 

minutes, with stirring, to dimethyl sulphide (20.0g at 982, 0-316 moles) 
vhile aaintalning the temperature belov 25"C. Methanol (5.0g, 0.156 moles) 
vas slovly added to the stirred mixture maintaining the temperature belov 
30^C. The reaction mixture vas stirred for 5 hours at room temperature 
then held unagitated over the weekend. Tvo layers vere present. The upper 
layer vas excess dime thy Isulphide and the lover aqueous layer contained 
trimethylsulphoniuffi hydrogen sulphate and excess sulphuric acid. ^ The lover 
aqueous layer vas separated off for analysis by titration. (For subsequent 
use of this complete reaction mixture in epoxidation reactions. 

Using a non--aqueous titration system (THF/MeOH as solvent, tetrabutyl 
ammoniuffl hydroxide as base), it vas shovn that the aqueous layer of the 
reaction mixture (prior to its use in the epoxidatian reaction) contained a 
mixture of sulphuric acid and hydrogen sulphate ions (HS0^~). 

EXAMPLE 3 

Preparation of Bis(trimethylsulphonium) sulphate 

Silver sulphate (7.0g, 0.022 mole) vas dissolved in vater (1200ml) at 
room temperature. Trimethylsulphonium iodide (9.16g, 0.045 mole) vas 
dissolved in vater (50 ml) and added to the stirred silver sulphate 
solution. The reaction mixture vas stirred for 3 hours at room temperature 
during vhich time a solid (silver iodide) vas precipitated. This solid vas 
filtered off and the filtrates concentrated under reduced pressure to leave 
a grey solid. The grey solid vas slurried in methanol and insoluble 
material removed by filtration. The methanol filtrates vere concentrated 
under reduced pressure to leave a vhite solid. This solid vas 
recrystallized from acetone, then from a methanol/ethanol mixture and dried 
under vacuum at 78"C to give a vhite hygroscopic solid. C^H^gO^Sj (250.4): 
calculated C 28.8, fi 7.2, S 38.4; found C 28.5, H 7.2, S 38,7; ^HNMR 
(D20,DSS): S 2.9 (s, CH3-S); pH -7.4 (0.02M solution) 

EXAMPLE 4 

Preparation of l-*(2T4-dichlorophenyl)-l-n-butyloxirane 
Trimethylsulphonium hydrogen sulphate (prepared by the method 
described in Example 1) (2.0gi 0.0115 mole) vas added to dimethylsulphide 
(0.73g, 0.0117 m le) and t-butanol (0.26g, 0.0035 mole). Water (0.2g, 
O.Oll ffl le) and l-(2,4-dichlorophenyl)-n-pentan-l-one (2.7g at 95. 5X, 0.011 
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ID le) was added and the mixture stirred vigorously. P tassium hydr xide 
flake (3.2g, 0.054 mole) was added to the mixture and stirred at ro m 
temperature for 3 h urs. A sample was removed f r analysis by GC and this 
shoved 9AX conversion to the title epoxide by comparison with an authentic 
sample. 

The NMR characteristics of the authentic sample are: TNMR (CDCl^, 
TMS): S 0.5-2.4 (m, 9H, (^2)3(33); 2.6-3.0 (m, 2H, CHjO), 7.0-7.5 (m, 6H, 
aromatic H). 

EXAMPLE 5 

Preparation of 1,2-epoxyethylbenzene 

Sulphuric acid (23.7g at 98X, 0.237 moles) was added dropwise, with 
stirring, to dimethylsulphide (20.0g at 98X, 6.316 moles) over 60 minutes, 
maintaining the temperature below 30*C. Methanol (5.0g, 0.156 moles) was 
added over 30 minutes to the stirred mixture, maintaining the temperature 
below 35'C. The reaction mixture was stirred for 4% hours and held 
ovemi^t unagitated at room temperature. 

To the stirred mixture was added t-butanol (3.6g, 0.048 moles). 
Potassium hydroxide flake (34.0g, 0.58 mole) was added in 10 equal aliquots 
over 2% hours. Benzaldehyde (15. 9g, 0.15 mole) was added after the seventh 
potassium hydroxide aliquot and an alkaline pH had been achieved. After 
stirring overnight at room teiqierature, analysis by GC indicated the 
presence of unreacted benzaldehyde. A further aliquot of potassium 
hydroxide (3.4g, 0.058 mole) was added and the reaction mixture stirred for 
a further 4 hours. 

The reaction mixture was added to water (600ml) and extracted with 
pentane (5 x 20ml)- The pentane extracts were combined and the solvent 
removed under reduced pressure to give a yellow oil. The oil was distilled 
under reduced pressure (7mm Hg, still head temperature 64-65 **C) to give a 
clear colourless oil, (10. 6g, 55X yield of theory). 

NMR (CDCI3/TMS): 5 - 2.6-3.15 (m, 2H, CHj-O); 3.65-3.9 (m, IH, 
CH-0); 7.1-7.5 (m, 5H, aromatic H). (Spectrum identical to that of 
authentic sajqile). 

EXAMPLE 6 

Preparation of l,l-diphenyl-lt2-eD0xye thane 

Sulphuric acid (23. 7g at 98Z, 0.237 moles) was added dropwise, with 
stirring, to dimethylsulphide (20. Og at 98X, 0.316 m les) over 60 minutes, 
maintaining the temperature below 26*'C. Methan 1 (5.0g, 0.156 m le) was 
added slowly to the stirred mixture maintaining the temperature bel w 31*C. 
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The reaction mixture vas stirred for 4% hours and held overnight unagitated 
at room temparature* Tertiary butan 1 (3.6g, 0.048 u le) and benzophenone 
(27.4g, 0.15 mole) vere added to the reactl n mixture. Potassium hydroxide 
flake (43. 4g, 0.73 mole) vas added in 10 equal aliqu ts over 3 h urs vhile 
maintaining the temperature belov 40^C. The reaction vas monitored by GC 
and then stirred overnight at room temperature. 

The reaction mixture vas poured into vater (1000ml) to dissolve the 
inorganic material, and extracted vith diethyl ether (3 x lOC^ml). The 
combined ether extracts vere dried over anhydrous sodium sulphate , filtered 
and the solvent removed under reduced pressure to yield a vhite solid vhich 
vas recrystallised from ethanol (15. 7g, 52Z yield of theory). 

NNR (DMSO-dg/DSS): i • 3.28 (s, 2H, CHj-O), 7.35 (s, lOH, aromatic H). 

EXAMPLE 7 

Preparation of (l-(4-ethoxyphenyl)-l-trifluorcmethyl oxirane 
Trimethylsulphoxonium iodide (22gi 0.1 moles) vas dissolved in vater 
(133ml). Sulphuric acid (lOg at 9BXf 0.1 moles) and hydrogen peroxide 
(5.7g at 30Z, 0.05 moles) vere then added to the stirred trimethyl- 
sulphoxonium iodide solution. Carbon tetrachloride (600g) vas added to 
extract the iodine that vas produced and the mixture vas stirred for 16 
hours. The mixture vas filtered to remove any solids and the layers vere 
then separated. The aqueous layer vas vashed vith carbon tetrachloride (2 
X 500mls) and iodine vas still being extracted. Therefore^ carbon 
tetrachloride (600 ml) vas added to the aqueous layer, stirred for one hour 
and the layers separated. Further vashing of the aqueous layer vith carbon 
tetrachloride (50ml) shoved no colour change indicating that the iodine had 
been completely extracted. The aqueous layer vas vashed vith ether (50ml) 
and sodium metabisulphite (0.2g) vas added to destroy any residual hydrogen 
peroxide. 

To the stirred aqueous layer vas added sodium hydroxide (8.6g at 98Xf 
0.211 moles) and cydohexane (21. 9g, 0.26 moles). The mixture vas heated 
to 55'C and stirred for 40 minutes. p-Ethoxytrifluoroacetophenone (22. 4g 
at 97.5Zy 0.1 moles) vas added dropvise over 40 minutes and the reaction 
mixture stirred at 55^C for 22 hours. Cyclohexane (30ml) vas added to the 
mixture and the layers separated. The organic layer vas vashed vith vater 
(3 X 100ml) and then concentrated under reduced pressure to give a yellov 
oil (22. Ig). Quantitative analysis by GC sh ved 85J: strength of the title 
ep xide, i.e. 811 yield f theory. 

!IMR (CDCI3/TMS): & 1.2-1.5 (t, 3H, CH3), 2.3-3.5 (m, 28, CH2-O epoxide) 
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3.9 - 4.2 (q, 2H, CHj-CHj), 6.8-7.6 (m, AH; ar matic H) 

EXAMPLE 8 

Preparation f l,2-epoxy-2-methyl-4-phenylbutane 
Using the sase conditions described in Example 5, but using 
dichloromethane as the extraction solvent, 4-phenyl-2-butanone (22.2g, 0.15 
mole) yielded an orange oil; l,2-epoxy-2-methyl-<V-phenylbutane (19.8g, 722 
yield of theory), h MMR (CDClg/TMS): S 1.3(s,3H, CH3); 1.6-2.1(m, 2H), 
2.4-2.8(m, 4H); 6.8-7.4(m, 5H, aromatic H). 

EXAMPLE 9 

Preparation of 2,3-dimethyl-l,2-epoxybutane 
Using the same conditions described in Exai^le 5, but using 
dichloromethane as the extraction solvent, 3-methyl-2-butanone (12. 9g, 0.15 
mole) gave 2,3-dimethyl-l,2-epoxybutane (8.0g, 47S yield of theory). H 
NMR (CDCI3/TMS): S 0.8-l.l(m, 6B, CH3-CH)} l.l.-1.6(m, 4H, CH3-C and C-H); 
2.6(m, 2H, CE2-O). 

gg AMPLE 10 

Preparation of l-oxaspirof2,51octane . 

Under the same conditions described in Example 5, cydohexanone 
(14. 7g, 0.15 mole) yielded a pale yellov/green oil, l-oxaspirot2,5Joctane 
(lO.Sg, 55X yield of theory); 101R(DMS0-dg/TMS) : S 1.0-2.0(m, ring CHj); 



2.4-2. 6(m, CHj-O). 

^C-NMR(DMSO-dg/TMS): S ppm C number 

24.4 3, 5 

(see (IV) for ring 24.7 4 

numbering) 33.1 2, 6 

52.9 7 

57.7 1 



EXAMPLE 11 

Preparation of l-(2.4-d5.chlorophenyl)-l-n-butvl oxirane 
Bis(trimetIvlsulphonium)sulphate (0.85g, 3.4 amole) (prepared by the 
method described in Example 3) was added to dlmethylsulphide (0.43g, 6.9 
mmole) and t-butanol (0.15g, 2 mmole). Water (0.12g, 7 mmole) and 
l-{2,4-dichlorophenyl)-n-pentan-l-one (1.57g at 95.52, 6.5 mmole) were 
added and the mixture stirred vigorously. Potassium hj'droxide flake (1.07g 
at 952, 18 amole) was then added and the mixture stirred at ambient 
temperature f r 50 h urs. 

Water was added to the reaction mixture to dissolve any inorganic 
material and the mixture extracted with dichloromethane. The dichloro- 



wo 92/14703 



PCr/GB92/00248 



- 13 ^ 



methane extracts vere c ncentrated under reduced pressure to leave an oil 
(1.37g, X area f epoxide by GC - 97. 9Z, 863: yield of theory by comparison 
with the authentic sample given in Example 4). 



Preparation of l-(2,4>dichlorophenyl)-l->n"butyl oxirane . 
Methanol (13.4g, 0.419 moles) vas added dropvise over 10 minutes to 
dimethylsulphide (52*lg^ 0.841 moles) while maintaining the temperature 
belov 25^C. Sulphuric acid (46. 2g at 982, 0.462 moles) vas added to the 
stirred mixture over 30 minutes maintaining the temiaerature belov 25**C. 
The reaction mixture vas stirred ovenight at room temperature. 
l-(294-Dichlorophenyl)-n<-pentan-l-one (92. 4g, 0.4 males) and t-butanol 
(9.4g, 0.127 moles) vere added vith stirring to the reaction mixture. 
Potassium hydroxide flake (100. 7g, 1.7 moles) vas added portionvise vhile 
maintaining the temperature at 40"C over 6 hours. During the addition the 
reaction vas monitored by GC. 

Water (250ml) vas added and the reaction mixture filtered to remove 
potassium sulphate. The filter cake vas vashed vith vater (2S0ffll) and 
dichloromethane (100ml). The combined filtrates vere charged to a 
separating funnel and the lover organic layer removtid and transferred to a 
flask, containing vater (100ml), set up for atmospheric distillation - 
Dichloromethane and dimethyl sulphide vere removed by distillation (final 
pot temperature; 90*C). The remaining reaction mixture vas transferred to 
a separating funnel and the lover product layer separated off as a light 
brovn oil (96. 4g, 56. U strength - 53Z yield of theory by comparison vith 
the authentic sample given in Example 4). 

This reaction vas repeated using higher levels of acid. The results 
are given in Table I. 



EXAMPLE 12 



TABLE I 



Mole Ratios 



Product Strength 

S^enta- ZEpoxide 
none 



Yield of 



(CH2)2S CHjOH H^SO^ Penta- 



Epoxide 



none 



2.1 1.0 1.7 1.0 8.6 82.5 79.0 Note 1 

2.1 1.0 1.7 0.8 0.1 87.2 92.0 Note 2 
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N tes 

1. The sulphuric acid was added bef re the me than 1 in this experiment. 
The potassiufit hydroxide vas added more quickly (over 2% hours). The 
reaction mixture vas then stirred for 4 hours at room temperature. 

2. The sulphuric acid vas added before the methanol in this experiment. 
The potassium hydroxide vas added over 3 hours at room temperature. 

EXAMPLE 13 

Preparation of l-(2,4^ichlorophenyl)-l-n>butyl oxirane . 

Dimetiiyl sulphide (3.6g, 0.058 moles) vas added to a solution of 

trimethylsulphonium methyl sulphate (5.97g, 0.029 moles) in vater (0.5ml). 

Sulphuric acid (5.8g at 98X9 0.058 moles) vas added dropvise, vith 

stirring, to the mixture. The mixture vas heated to 40^C and stirred for 6 

hours before being stopped and left unagitated ovemi^t. The following is 

an KMR chara.cterisation of the reaction mixture demonstrating that only a 

trace of CH^SO,' remained after the reaction. 
1^ ^ * 

T MMR (DMSO dg/DSS) : 2 2.0 (singlet, integration « 10, (^3)28); 3.0 
(singlet, integration « 130, iCE^)^S^); 3.5 (singlet, integration = 1, 
CH^SO^"). 

l-(2,4-Oichlorophenyl)-n-pentan-l-one (12.76g, 0.055 moles) and 
^-butanol (4.1g, 0.055 moles) vere added to the stirred mixture. Potassium 
hydroxide flake (15.4g, 0.275 moles) vas added portioavise over 1 hour and 
the mixture vas stirred at room temperature for 3 hours. The reaction 
mixture vas thBn left imagitated over the veekend. 

Vater (50ml) vas added and apparatus set up for atmospheric 
distillation. Dimethyl sulphide vas removed by distillation up to a column 
head temperature of 55^C. Water vas added (>250ml) to dissolve all 
incrganic salts and the layers alloved to separate. The lover epoxide 
layer vas separated off and vashed vith vater (50ml). The aqueous layer 
vas extracted vith dichlorome thane and the dichloromethane removed on the 
rotary evaporator. Total veight of epoxide obtained: 11.15g; X area of 
epoxide by 6C: 883^; yield of epoxide: 72.8X (by comparison vith the 
authentic sample given in Example 4). 

EXAMPLE 14 

Preparation of 1,2-epoxyethylbenzene 

Sulphuric acid (15g at 9BXt 0.15 moles) vas added dropvise ver 60 
minutes, vith stirring, to dimethyl sulphide (12.65g Vtt 98!l% 0.2 moles) 
vhile maintaining the temperature belov 25 'C. He than 1 (3.2g» 0.1 m les) 
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vas slowly added to the stirred mixture maintaining the temperature belov 
30"C. The reaeti n mixture vas stirred for 4% h urs. 

To the sulph nium salt mixture vas added bensaldehyde (13.52g at 98X, 
0.125 moles), toluene (92g, 1 mole), and n-propanol (35.5g, 0.59 moles) and 
the mixture stirred and heated to 50«»C. Aqueous sodium hydroxide solution 
(32g at 53X, 0.425 moles) vas added and a temperature rise to SO'C was 
observed (due to neutralisation of excess acid). The mixture was cooled to 
70"C and stirred at this temperature for 1 hour. The mixture was cooled, 
the organic layer separated, vashed with water and dried over magnesium 
sulphate. Qualitative GC analysis showed 76Z conversion to the title 
epoxide (by comparison with authentic sample). 

EXAMPLE 15 

Preparation of l-(2.4-dichlorophenyl)-l-n-butyloxirane 
Sulphuric acid (18.75g at 98J:, 0.187 moles) was added dropwise over 60 
minutes, with stirring, to dimethyl sulphide, (15. 8g at 98X, 0.25 moles) 
while maintaining the temperature below 25»C. Methanol (4.0g, 0.125 moles) 
was slowly added to the stirred mixture maintaining the temperature below 
30'C. The reaction mixture was stirred for 4% hours. 

To the stirred mixture vas added dichlorome thane (53. 5g, 0.63 moles), 
l-(2,4-dichlorophenyl)-n-pentan-l-one (19.35g at 95.5%, 0.08 moles) and 
benzyltriethyl ammonium chloride (0.82g, 0.0036 moles). 

Aqueous sodium hydroxide solution (46. 3g, 1.16 moles NaOH in 32g 
water) was added to the mixture and stirred for 20 hours at room 
temperature. Water (350ml) was added and the layers allowed to settle. 
The organic layer was separated and the aqueous layer extracted with 
dichloromethane (4 x 50ml). The organic extracts were combined and vashed 
with water until a neutral pH was obtained. The organic layer was then 
dried over anhydrous sodium sulphate and solvent removed under reduced 
pressure to yield an oil (20. 6g) at 84.82, i.e. 892 of theory, by 
comparison with the authentic sample given in Example 4). 

EXAMPLE 16 

Preparation of l-(2,4-dichlorophenyl)-l-n-butyl oxirane 
Sulphuric acid (18.75g at 982, 0.187 moles) was added dropwise with 
stirring to dimethyl sulphide (15. 8g at 982, 0.25 moles) over 60 minutes, 
maintaining the temperature below 25"'C. Methanol (4.0g, 0.125 moles) was 
added si wly to the stirred mixture, maintaining the temperature below 
SO'C. The reaction mixture vas stirred for h urs and held unagitated 
overnight at r om temperature. 
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To the stirred mixture vas added t-butan 1 (2.3gt 0.032 m les) and 
l-(2,4*dichl r phenyl) --n-peiitan-l-one (24.2g at 95. 5Z, 0.1 moles). 

S diuffl hydroxide (24. Og at 98Zf 0.59 moles) in the form of pellets vas 
added in 8 aliquots over 3 hours and the mixture then stirred at room 
temperature overnight. 

The reaction mixture vas added to vater (to dissolve any inorganic 
material) and extracted vith dichloromethane. The dichloromethane layer 
vas separated and the solvent removed under reduced pressure to give an oil 
(24. 3g at 91.62:, i.e. 90,8 Z yield of theory, hy comparison vith the 
authentic sample given in Example 4). 

EXAMPLE 17 

Preparation of l-(2»4->dichlorophenyl)-l-n-butyloxirane 
Sulphuric acid (21.2g at 987, 0.212 moles) vas added dropvise vith 
stirring to dimethylsulphide (16. 4g at 98% t 0.26 moles) over a period of 
time maintaining the temperature belov 25^C. Methanol (4.0g, 0.125 moles) 
vas added slovly to the stirred mixture, maintaining the temperature belov 
30^C. The reaction mixture vas stirred at 25^C for 4% hours and held 
unagitated ovemifi^t at room temperature. 

To the stirred mixture vas added t-butanol (2.3g, 0.032 moles) and 
l-(2,4-dichlorophenyl)-n-pentan-l^ne (24.2g at 96.5Xt 0.1 moles). 

Potassium hydroxide flake (34*8g, 0.59 moles) vas added in ten 
aliquots over 3 hours and the mixture then stirred at room temperature 
overnight. 

The reaction mixture vas added to vater (to dissolve an inorganic 
material) and extracted vith dichloromethane. The dichloromethane layer 
vas separated and the solvent removed under reduced pressure to give an oil 
(22. 7g at 87. 7Z, 81.23: yield of theory, by GC comparison vith authentic 
sample). 

The reaction vas repeated using different temperatures during the 
formation of the trimethyl sulphonium hydrogen sulphate. The results are 
given belov. 

Temperature ®C Yield of epoxide X 

^20 75.9 
0 74.9 
40 82.0 
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CHEMICAL FORHDLAE 
(c rresponding to formulae numbers given in the description) 
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CLAIMS 



1. A pr cess for transf rming a carbonyl compound into its c rresponding 
epoxide^ vhich comprises contacting the carbonyl coiq)ound vith either 
trifflethylsolphonium hydrogen sulphate and/or bis (t rime thylsulphonium) 
sulphate or triffletfaylsulphoxonium h]rdrogen sulphate and/or 
bis(triaethylsttlphoxonium) sulphate, in the presence of a base. 

2. A process according to claim 1 wherein a carbonyl compound of the 
formula (I) : 

r1 



;c-o (I) 



is converted to an epoxide of formula (II) : 

CH^ (II) 

vherein is C^^g allgrli Cj^_^ haloall^l, C^^g cydoalkyl, Cj^g 

cycloalkyl(C2^^)alkyl or optionally substituted phenyl; is H, C^ g 

alkyl, Cj^^ haloallqrl^ C^^g cydoalkyl, C^^g cycloalkyl(Cj^_^)alkyl, 

optionally substituted phenyl or optionally substituted benzyl; or 
2 

and R join together to form a C^^y cycloall^l ring. 

3. A process according to claims 1 or 2 vherein the base is an alkali 
metal hydroxide. 



4. A process according to any of the preceding claims vherein the 
carbonyl confound is added vith an organic solvent to a solution of 
the trimethylsulphonium hydrogen sulphate and/or bistrimethyl* 
sulphonium sulphate or trimethylsulphoxonium hydrogen sulphate and/or 
bis(trimetliylsulphoxoniuffl) sulphate. 

5. Trimethylsulph x nium hydrogen sulphate. 

6. Trimethylsulphonium hydr gien sulphate. 
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7. Bis(triaethylsulpli x niun) sulphate. 

8. A pr cess f r preparing trine thylsulphonlum hydrogen sulphate which 
comprises reacting together dimethyl sulphide, methanol and sulphuric 
add at a temperature of from -20»C to +100»C (in a sealed system) or 
from -20»C to +40»C (at atmospheric pressure). 

9. A process according to claim 8 in which concentrated sulphuric acid is 
added to a stirred mixture of methanol and dimethyl sulphide at a 
temperature of from -20"C to +100»C (in a sealed system) or from -20«C 
to +40*C (at atmospheric pressure). 

10. A process for preparing trimethylsulphonium hydrogen sulphate which 
comprises reacting together dimethyl sulphide, trimethylsulphonium 
methyl sulphate and sulphuric acid at a temperture of from -20"C to 
+100»C (in a sealed system) or from -20*C to +40''C (at atmospheric 
pressure). 

11. A process according to claim 10 in which concentrated sulphuric acid 
is added to a stirred mixture of dimethyl sulphide and 
trimethylsulphonium methyl sulphate and the reaction mixture heated at 
a temperature of from -20»C to +100»C (in a sealed system) or from 
-20*C to t^O'C (at atmospheric pressure). 

12. A process for preparing trimethylsulphonium hydrogen sulphate which 
comprises reacting together a trimethylsulphonium halide, sulphuric 
acid and hydrogen peroxide at a temperature of from 0*C to lOO'C. 

13. A process according to claim 12 in which the trimethylsulphonium 
halide is trimethylsulphonium iodide and an inert, water immiscible, 
iodine-extracting solvent is present. 

14. A process for preparing trlmethylsulphoxonium hydrogen sulphate which 
comprises reacting together a trlmethylsulphoxonium halide, sulphuric 
acid and hydr gen per xide at a temperature f from O'C to lOO'C. 

15. A process according to cJ^im 14 in which the trlmethylsulphoxonium 
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halide is trimetfaylsulphoxonium iodide and an inert, vater iomiscibley 
i dine-extracting s Ivent is present. 

16. A process for preparing sulphonium ylide (CH^)2S'^-~C92 using 
trioethylsulphonium hydgrogen sulphate vhich comprises either 

(a) reacting together dimethyl sulphide, methanol and sulphuric acid 
at a temperature of from -20^C to -flOO^C (in a sealed system) or 
from -•20^0 to -t40^C (at atmospheric pressure); or 

(b) reacting together dimethyl sulphide, trimethylsulphonium methyl 
sulphate and sulphuric acid at a temperature of from -20^C to 
•flOO^C (in a sealed system) or from -20^C to -f40"C (at 
atmospheric pressure); or 

(c) reacting together a trimethylsulphonium halide, sulphuric acid 
and hydrogen peroxide at a temperature of from O^^C to lOO^C; 

and basification of the trimethylsulphonium hydrogen sulphate formed. 

17. A process for the preparation of sulphoxonium ylide (CB2)2^^(^)'''^2 
using trimethylsulphoxoniuffl hydrogen sulphate vhich comprises reacting 
together a trimetfaylsulphoxonium halide, sulphuric acid and hydrogen 
peroxide at a temperature of from O^C to lOO^C and basification of the 
trimethylsulphoxonium hydrogen sulphate formed. 

18. A process according to claim 16 or 17 in vhich the base is and alkali 
metal hydroxide. 

19. A process for transforming an aldehyde or ketone into its 
corresponding epoxide, vhich comprises either; 

(a) reacting together dimethyl sulphide, methanol and concentrated 
sulphuric acid at a temperature of from -20°C to +100®C (in a 
sealed system) or from ^ZO^C to -i-40*'C (at atmospheric pressure); 
or 

(b) reacting together dimethyl sulphide, trimethyl-sulphonium methyl 
sulphate and concentrated sulphuric acid at a temperature of from 
-20'C to +100®C (in a sealed system) or from -20"C to +40'C (at 
atmospheric pressure); or 

(c) reacting t gether a trimethylsulphonium halide, sulphuric acid 
and hydrogen peroxide at a tenperature of from O^C to 100*'C; or 

(d) reacting together a trimethylsulphoxonium halide, sulphuric acid 
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and hydr gen peroxide at a tenperature of from 0*C to lOO'C; and 
contacting the aldehyde or ket ne vith the pr duct obtained from step 
(a)» (b), (e) or (d) in the presence of a base. 

20. Process for preparing a compound of formula (III): 

^OH 
\ / 

C — CHj— N— N (III) 



Wherein Rl is C^,^ alkyl, Cj_^ haloalkyl, Cj,^ cydoalkyl, C3 ^ 
cycloalkyl(Ci_^)alkyl or optionally substituted phenyl; R^ Is'h, q ^ 
alkyl, Cj_^ haloalkyl, C^_^ cydoalkyl, C^_^ cydoalkyKC^ ^)alkyl,' 
optionally substituted phenyl or optionally Bubstituted beizyl; or R^ 
and R Join together to form a C^^ cydoalkyl ring? which comprises 
the steps of (1) either : 

(a) reacting together dimethyl sulphide, methanol and concentrated 
sulphuric acid at a temperature of from -20»C to +100«C (in a sealed 
system) or from -20«C to +40»C (at atmospheric pressure); or 

(b) reacting together dimethyl sulphide, trimethylsulphonium methyl 
sulphate and concentrated sdphuric acid at a temperature of from 
-20»C to +100«C (in a seded system) or from -20»C to f^O'C (at 
atmospheric pressure); or 

(c) reacting together a trimethylsulphonium hdide, sulphuric acid and 
hydrogen peroxide at a temperature of from 0»C to lOO'C; or 

(d) reacting together a trimethylsulphoxonium halide, sulphuric acid 
and hydrogen peroxide at a temperature of from 0»C to 100»C; and (ii) 
transforming a compound of formula (I): 



wherein R^ and R^ have the meanings given herein, into its 
corresponding ep xide by contacting the comp und of formula (I) with 
the pr duct btained from step (l)(a), (b), (c) or (d) in the presence 
of a base; and (iii) reacting the ep xide formed in step (ii) with a 
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l92,4-*trlaz le in the presence of a base. 

21. A pr cess according to any f claims 16 or 18 to 20 in which 
bisCtrimethylsulphonium) sulphate is used either in mixture vith, or 
instead of trimethylsulphonium hydrogen sulphate. 

22. A process according to any of claims 17 to 20 in which 
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